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THICKENED ORGANIC COMPOSITION HAVING 
BIOCIDAL ACTIVITY AND AN ADDITIVE FOR 
THICKENING AND INIPARTING BIOCIDAL 
ACTIVITY TO AN ORGANIC COMPOSITION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a thickened organic 

composition and an additive which thickens and im 
parts biocidal activity to an organic composition. 

2. Description of the Prior Art 
Organophilic clays are well-known and are used to 

thicken a variety of organic compositions. Their useful 
ness is primarily directed to their ability to act as rheo‘ 
logical agents. Thus, the organophilic clays are often 
times used in topical preparations because of their rheo 
logical properties. One example of this utility is set forth 
in published U.K. application 2,096,891 wherein vari 
ous— commercially available organophilic clays can be 
used to thicken an anhydrous antiperspirant composi 
tlon. 

organophilic clays are also used in cosmetic formula 
tions. However, since typical cosmetic formulations 
generally last several months and are opened frequently 
while coming in contact with human hands and the 
environment, cosmetics are exposed to a variety of 
microorganisms. Absent some type of biocide, these 
preparations could eventually introduce undesirable 
microorganisms onto the human skin, eyes or mucous 
membranes. 
A number of biocidal compounds are known. In par 

ticular, it is known that certain quaternary compounds 
exhibit biocidal activity. In U.S. Patent No. 3,299,073, a 
vast number of quaternary ammonium compounds are 
disclosed. The compounds are described as being mi 
crobiologically active and are prepared by the reaction 
of certain quaternary ammonium hydroxides or their 
salts of inorganic acids with aromatic amino sulfonic 
acids or their salts and substituted aromatic amino sul 
fonic acids containing a de?ned anionic group attached 
to the aromatic nucleus. Exemplary quaternary ammo 
nium compounds include alkyldimethyl benzyl ammo 
nium chlorides. A number of suggested uses are pres 
ented including imparting laundry-resistant anti 
microbial characteristics to textiles. 

Additional types of quaternary compounds having 
biocidal properties are described in U.S. Patent No. 
3,361,793. These water-insoluble, microbiologically 
active compounds are prepared by the reaction of cer 
tain quaternary ammonium hydroxides or their water 
soluble salt with aromatic di- or poly-carboxylic acids 
or their water-soluble salts. An exemplary group of 
compounds include alkyl dimethyl benzyl ammonium 
chloride in which the alkyl group has from 8 to 22 
carbon atoms. These compounds were found to exhibit 
high microbiological activity despite their relative in 
solubility in water. Also see U.S. Patent No. 3,361,794. 
Once again, the primary area of utility is in the area of 
textiles. 
A bacteriostatic or germicidal paper or tissue is dis 

closed in U.S. Patent No. 3,227,614. The tissue or paper 
is contacted with a non-aqueous vehicle containing a 
germicidal and bacteriostatic agent. The agent may be 
selected from a variety of quaternary ammonium com 
pounds exempli?ed by alkyl (Cg-C13) dimethyl benzyl 
ammonium chlorides. 
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U.S. Pat. No. 3,594,468 discloses a three-component 

spermicidal and germicidal composition wherein the 
third component is coco-benzyl-dimethyl ammonium 
halide. 

Heretofore, the prior art has not‘recognized the bene 
?t of nor suggested developing an organic composition 
which can be thickened using at least one organophilic 
clay and which can be imparted with biocidal activity 
using at least one different organophilic clay which 
itself may have rheological properties._The art has also 
not heretofore developed an additive which achieves 
the aforementioned bene?ts. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is accordingly a general object of the present inven 
tion to provide a thickened organic composition having 
biocidal activity. 

It is a further object of the present invention to pro 
vide a single organophilic composition which will in 
crease the viscosity of an organic composition and 
which will also impart biocidal activity to the organic 
composition. 

It is a still further object of the present invention to 
provide an organophilic composition containing a ?rst 
organophilic clay which will increase the viscosity of 
the organic composition and a second organophilic clay 
which has biocidal activity. 

It is a more speci?c object of the present invention to 
provide a topical, preferably a cosmetic formulation 
containing a ?rst organophilic clay which will increase 
the viscosity of the organic composition and a second 
organophilic clay which has biocidal activity. 

It is a further object of the present invention to pro 
vide an additive comprising a ?rst organophilic clay 
which will increase the viscosity of an organic composi 

- tion and a second organophilic clay which has biocidal 
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activity. In one aspect, the present invention provides a 
thickened organic composition having biocidal activity. 
The composition comprises: 

(a) an organic liquid; 
(b) a ?rst organophilic clay which will increase the 

viscosity of the organic liquid; and 
(c) a second organophilic clay which is different from 

the ?rst organophilic clay and which has biocidal activ 
ity, said second organophilic clay being the reaction 
product of 

(i) a smectite-type clay having a cation exchange 
capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 

(ii) an organic cation having the following formula 

I 
R3 

wherein R1 ‘is benzyl; R2 is linear or branched, saturated 
or unsaturated alkyl group having 8 to 22 carbon atoms; 
and R3 and R4 are selected from (a) linear or branched 
alkyl groups having 1 to 22 carbon atoms; (b) aralkyl 
groups which are benzyl and substituted benzyl moi 
eties including fused ring moieties having linear or 
branched l to 22 carbon atoms in the alkyl portion of 
the structure; (0) aryl groups such as phenyl and substi 
tuted phenyl including fused ring aromatic substituents; 
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(d) beta, gamma, unsaturated groups having 6 or less 
carbon atoms or hydroxyalkyl groups having 2 to 6 
carbon atoms; and (e) hydrogen. 

In another aspect, the present invention provides an 
additive for thickening and imparting biocidal activity 
to an organic composition. The additive comprises: 

(a) a ?rst organophilic clay which will increase the 
viscosity of the organic composition; and 

(b) a second organophilic clay which is different from 
the ?rst organophilic clay and which has biocidal activ 
ity, said second organophilic clay being the reaction 
product of 

(i) a smectite-type clay having a cation exchange 
capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 

(ii) an organic cation having the following formula 

wherein R1 is benzyl; R2 is linear or branched, saturated 
or unsaturated alkyl group having 8 to 22 carbon atoms; 
and R3 and R4 are selected from (a) linear or branched 
alkyl groups having 1 to 22 carbon atoms; (b) aralkyl 
groups which are benzyl and substituted benzyl moi 
eties including fused ring moieties having linear or 
branched l to 22 carbon atoms in the alkyl portion of 
the structure; (0) aryl groups such as phenyl and substi 
tuted phenyl including fused ring aromatic substituents; 
(d) beta, gamma, unsaturated groups having 6 or less 
carbon atoms or hydroxyalkyl groups having 2 to 6 
carbon atoms; and (e) hydrogen. 

Further advantages and features of the invention as 
well as the scope, nature and utilization of the invention 
will become apparent to those skilled in the art from the 
description of the preferred embodiments of the inven 
tion set forth below 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As stated hereinabove, one aspect of the present in 
vention relates to a thickened organic composition hav 
ing biocidal activity which contains a ?rst and a second 
organophilic clay. The organophilic clays used in cer 
tain aspects of the present invention may be selected 
from those organophilic clays well known in the art 
including those which are commercially available. In 
particular, the organophilic clays may be the reaction 
product of a smectite-type clay having a cation ex 
change capacity of at least about 75 milliequivalents per 
100 grams of clay (100% active basis) and at least one 
quaternary ammonium compound having the de?ni 
tions set forth below. Illustrative commercially avail 
able organophilic clays are illustrated by those available 
from NL Chemicals, Inc., of Hightstown, NJ. under 
the trademark “Bentone”. 
The smectite-type clays are well known in the art and 

are available from a variety of sources. The clays are 
preferably converted to the sodium form if they are not 
already in this form. This can conveniently be done by 
preparing an aqueous clay slurry and passing the slurry 
through a bed of cation exchange resin in the‘ sodium 
form. Alternatively, the clay can be mixed with water 
and a soluble sodium compound such as sodium carbon 

15 

20 

40 

45 

50 

60 

65 

4. 
ate, sodium hydroxide, etc., and shearing the mixture 
such as with a pugmill or extruder. 

Smectite clays prepared synthetically by either a 
pneumatolytic or, preferably, a hydrothermal synthesis 
process can also be used to prepare these novel organic 
clay complexes. Representative of such clays are the 
following: 

Montmorillonite 

where 0.55éxé 1.10, f§4 and R is selected from the 
group consisting of Na, Li, NH4, and mixtures thereof; 

Bentonite 

Where 0<x <1.10, 0<y<1.10, O.55§(x+y)=1.10, 
f 24 and R is selected from the group consisting of Na, 
Li, NH; and mixtures thereof; 

Beidellite 

where 0.55éxé 1.10, o§y§O.44, f§4 and R is selected 
from the group consisting of Na, Li, NH4, and mixtures 
thereof; 

where 0.57éx § 1.15, fé =4 and R is selected from the 
group consisting of Na, Li, NH4, and mixtures thereof; 

Saponite 

where 0.58;); 21.18, 0 =§ 2 =0.66, f=4 and R is 
selected from the group consisting of Na, Li, NH4, and 
mixtures thereof; 

Stevensite 

where 0.28_—<=x§0.57, f=4 and R is selected from the 
group consisting of Na, Li, NH4, and mixtures thereof. 
These clays may be synthesized hydrothermally by 

forming an aqueous reaction mixture in the form of a 
slurry containing mixed hydrous oxides or hydroxides 
of the desired metals with or without, as the case may 
be, sodium (or alternate exchangeable cation or mixture 
thereof) ?uoride in the proportions de?ned by the 
above formulae and the preselected values of x, y and f 
for the particular synthetic smectite desired. The slurry 
is then placed in an autoclave and heated under autoge 
nous pressure to a temperature within the range of ap 
proximately 100° to 325° C., preferably 275° to 300° C., 
for a suf?cient period of time to form the desired prod 
uct. Formulation times of 3 to 48 hours are typical at 
300° C. depending on the particular smectite-type clay 
being synthesized. The optimum time can readily be 
determined by pilot trials. Representative hydrothermal 
processes for preparing synthetic smectite clays are 
described in US. Pat. Nos. 3,252,757, 3,586,478, 
3,666,407, 3,671,190, 3,844,978, 3,844,979, 3,852,405 and 
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3,855,147, all of which are herein incorporated by refer 
ence. 

The cation exchange capacity of the above-described 
clays can be determined by the well-known ammonium 
acetate method and is presented in milliequivalents 
(ME). 
According to the present invention, the compound 

which is reacted with the smectite-type clay to obtain 
the organophilic clay with biocidal activity is a quater 
nary ammonium cation which has a benzyl group and 
one linear or branched, saturated or unsaturated alkyl 
group having 8 to 22 carbon atoms. The remaining two 
groups of the ammonium cation are chosen from (a) 
linear or branched alkyl groups having 1 to 22 carbon 
atoms; (b) aralkyl groups which are benzyl and substi 
tuted benzyl moieties including fused ring moieties hav 
ing linear or branched l to 22 carbon atoms in the alkyl 
portion of the structure; (0) aryl groups such as phenyl 
and substituted phenyl including fused ring aromatic 
substituents; (d) beta, gamma, unsaturated groups hav 
ing 6 or less carbon atoms or hydroxyalkyl groups hav 
ing 2 to 6 carbon atoms; and (e) hydrogen. 
The long chain alkyl radicals may be derived from 

natural occurring oils including various vegetable oils, 
such as corn oil, coconut oil, soybean oil, cottonseed oil, 
castor oil and the like, as Well as various animal oils or 
fats such as tallow oil. The alkyl radicals may likewise 
be petrochemically derived such as from alpha ole?ns. 

Representative examples of useful branched, satu 
rated radicals include l2-methylstearyl; and l2-ethyl 
stearyl. Representative examples of useful branched, 
unsaturated radicals include 12-methyloleyl and 12 
ethyloleyl. Representative examples of unbranched 
saturated radicals include lauryl; stearyl; tridecyl; my 
ristyl (tetradecyl); pentadecyl; hexadecyl; hydroge 
nated tallow, docosonyl. Representative examples of 
unbranched, unsaturated and unsubstituted radicals 
include oleyl, linoleyl, linolenyl, soya and tallow. 

Additional examples of aralkyl, that is benzyl and 
substituted benzyl moieties would include those materi 
als derived from, e.g., benzyl halides, benzhydryl ha 
lides, trityl halides, alpha-halo-alpha-phenylalkanes 
wherein the alkyl chain has from 1 to 22 carbon atoms 
such as l-halo-l-phenylethane, l-halo-l-phenylpropane, 
and l-halo-l-phenyloctadecane; substituted benzyl moi 
eties such as would be derived from ortho, meta and 
para-chlorobenzyl halides, para-methoxybenzyl halides, 
ortho, meta and para-nitrilobenzyl halides, and ortho, 
meta and para-alkylbenzyl halides wherein the alkyl 
chain contains from 1 to 22 carbon atoms; and fused 
ring benzyl-type moieties such as would be derived 
from 2-halomethylnaphthalene, 9-halomethylanthra 
cene and 9-halomethylphenanthrene, wherein the halo 
group would be de?ned as chloro, bromo, iodo, or any 
other such group which serves as a leaving group in the 
nucleophilic attack of the benzyl type moiety such that 
the nucleophile replaces the leaving group on the ben 
zyl type moiety. _ 
Examples of aryl groups would include phenyl such 

as in N-alkyl and N,N-dialkyl anilines, wherein the alkyl 
groups contain between 1 and 22 carbon atoms; ortho, 
meta and paranitro phenyl, ortho meta and para-alkyl 
phenyl, wherein the alkyl group contains between 1 and 
22 carbon atoms, 2-, 3-, and 4-halophenyl wherein the 
halo group is de?ned as chloro, bromo, or iodo, and 2-, 
3-, and 4¢carboxyphenyl and esters thereof, where the 
alcohol of the ester is derived from an alkyl alcohol, 
where in the alkyl group contains between 1 and 22 
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6 
carbon atoms, aryl such as a phenol, or aralkyl such as 
benzyl alcohols; fused ring aryl moieties such as naph 
thalene, anthracene, and phenanthrene. 
The beta, gamma-unsaturated alkyl group may be 

selected from a wide range of materials. These com 
pounds may be cyclic or acyclic, unsubstituted or sub 
stituted with aliphatic radicals containing up to 3 car 
bon atoms such that the total number of aliphatic car 
bon in the beta, gamma-unsaturated radical is 6 or less. 
The beta, gamma-unsaturated alkyl radical may be sub 
stituted with an aromatic ring that likewise is conju 
gated with the unsaturation of the beta, gamma moiety 
or the beta, gamma-radical is substituted with both 
aliphatic radicals and aromatic rings. 

Representative examples of cyclic beta, gamma 
unsaturated alkyl groups include 2-cyclohexenyl and 
2-cyclopentenyl. Representative examples of acyclic 
beta, gamma-unsaturated alkyl groups containing 6 or 
less carbon atoms include propargyl; allyl(2-propenyl); 
crotyl(2-butenyl); 2-pentenyl; Z-hexenyl; 3-methyl-2 
butenyl; 3-methyl-2-pentenyl; 2,3~dimethyl-2-butenyl; 
1,1-diethyl-2-propenyl; 1,2-dimethyl propenyl; 2,4-pen 
tadienyl; and 2,4-hexadienyl. Representative examples 
of acyclic-aromatic substituted compounds include cin 
namyl (3-phenyl-2-propenyl); 2-phenyl-2-propenyl; and 
3-(4 methoxyphenyl)-2-propenyl. Representative exam 
ples of aromatic and aliphatic substituted materials in 
clude 3-phenyl-2-cyclohexenyl; 3-phenyl-2-cyclopente 
nyl; l,1-dimethyl-3-phenyl-2-propenyl; 1,1,2-trimethyl 
3-phenyl-2-propenyl;2,3-dimethyl-3-phenyl-2-propenyl; 
3,3-dimethyl-2-phenyl-2-propenyl; and 3-phenyl-2-bute 
nyl. 
The hydroxyalkyl group is selected from a hydroxyl 

substituted aliphatic radical wherein the hydroxyl is not 
substituted at the carbon adjacent to the positively 
charged atom, and the group has from 2 to 6 aliphatic 
carbons. The alkyl group may be substituted with an 
aromatic ring independently from the 2 to 6 aliphatic 
carbons. Representative examples include 2-hydrox 
yethyl; 3-hydroxypropyl; 4~hydroxypentyl; 6-hydrox 
yhexyl; 2-hydroxypropyl; 2-hydroxybutyl; Z-hydroxy 
pentyl; 2-hydroxyhexyl; Z-hydroxycyclohexyl; 3 
hydroxycyclohexyl; 4-hydroxycyclohexyl; Z-hydrox 
ycyclopentyl; 3-hydroxycyclopentyl; 2-methyl-2 
hydroxypropyl; 1,l,2-trimethyl-2-hydroxypropyl; 2 
phenyl-Z-hydroxyethyl; 3-methyl-2-hydroxybutyl; and 
5-hydroxy-2-pentenyl. 
The quaternary ammonium compound can thus be 

considered as having the cation following formula: 

wherein R1 is a benzyl group, R2 is a long chain alkyl 
group having 8 to 22 carbon atoms and R3 and R4 are 
representative of the other possible groups described 
above. 
R1 must always be benzyl which may contain substit 

uents, such as alkyl, alkoxy, halo, etc., which do not 
substantially adversely affect the biocidal activity of the 
?nal reaction product. R2 is preferably a linear or 
branched, saturated or unsaturated alkyl group having 
l2.to 22 carbon atoms. More preferably, R2 is tallow, 
coco, soya, or the amino propyl amide of stearic acid 
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and is most preferably coco or soya. R3 and R4 are 
preferably a lower alkyl containing 1 to 4 carbon atoms 
or a lower hydroxy alkyl containing 2 to 4 carbon 
atoms. More preferably, R3 and R4 are each methyl or 
hydroxyethyl. 

Particularly preferred quaternary ammonium cations 
useful in preparing the organophilic clay with biocidal 
activity include dimethyl benzyl hydrogenated tallow 
ammonium, dihydroxyethyl benzyl coco ammonium, 
dihydroxyethyl benzyl tallow ammonium, dihydrox 
yethyl benzyl soya ammonium, dimethyl distilled C-20 
benzyl ammonium, dimethyl benzyl amino propyl 
amide of stearic acid ammonium and dimethyl benzyl 
coco ammonium. Obviously, combinations of these 
ammonium compounds are envisioned in the practice of 
the present invention. 
The organophilic clay which thickens the organic 

composition is different from organophilic clay having 
biocidal activity and is prepared by reacting a smectite 
type clay (as previously de?ned) with an organic cation 
that is a quaternary ammonium cation having at least 
one linear or branched, saturated or unsaturated alkyl 
group having 8 to 22 carbon atoms, but with the proviso 
that the ammonium cation cannot have a benzyl group. 
More preferably, the organic cation has the following 
formula: 

+ 
Rs 

wherein R5 is linear or branched, saturated or unsatu 
rated alkyl group having 8 to 22 carbon atoms; and R6, 
R7 and R3 are selected from (a) linear or branched alkyl 
groups having 1 to 22 carbon atoms; (b) aralkyl groups 
including fused ring moieties having linear or branched 
l to 22 carbon atoms in the alkyl portion of the struc 
ture; (c) aryl groups such as phenyl and substituted 
phenyl including fused ring aromatic substituents; (d) 
beta, gamma, unsaturated groups having 6 or less car 
bon atoms or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen, with the proviso that none of 
R6, R7 or R8 is benzyl. More preferably, R6, R7 and R8 
are selected from linear or branched alkyl groups hav 
ing 1 to 22 carbon atoms and hydrogen with an exem 
plary preferred cation being dimethyl dihydrogenated 
tallow ammonium. 
As is apparent from the above formula, mixtures of 

organophilic clays within the de?ned formula may also 
be used in accordance with the present invention. 
A preferred quaternary ammonium cation contains 

two long-chain alkyl, especially hydrogenated tallow 
groups and a preferred specific quaternary ammonium 
cation is dimethyl dihydrogenated tallow ammonium. 
In its commonly available form, an organophilic clay 
prepared from this speci?c quaternary ammonium cat 
ion normally contains high microbial counts, generally 
in the range of 4,000 to 5,000 per gram of clay. 
The concept behind employing the two de?ned or 

ganophilic clays involves combining one which will 
impart superior rheological properties to the organo 
philic clay with another which will impart excellent 
biocidal activity to the composition. Hence, the compo 
sition will not need other biocidal agents which can 
cause adverse (e.g., allergic) reactions especially if the 
composition is to be used topically. Advantageously, it 
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8 
has been discovered that the overall rheological proper 
ties of the organophilic clay will not be diminished and 
may even be enhanced by adding the organophilic clay 
with biocidal activity to the organic composition. Fur 
thermore, by providing a combination of ?rst organo 
philic clays and/or a combination of second organo 
philic clays, the thickening and biocidal activity can be 
tailored to the desired level for a given organic compo 
sition. 
The amounts of the organic cations used to prepare 

the ?rst and second organophilic clays depend on a 
variety of factors. Typical considerations include the 
type of smectite-type clay selected and the type of each 
of the quaternary ammonium cations selected. Thus, a 
suf?cient amount or ratio of the quaternary ammonium 
cation should be used to achieve an organophilic clay 
with thickening and/or biocidal activity. 

Generally, the amount of the quaternary ammonium 
cation reacted with the smectite-type clay (or the total 
amount of cations if a mixture is used) is from about 90 
to about 150% of the cation exchange capacity of the 
smectite-type clay, preferably from about 96 to about 
120% of the cation exchange capacity of the smectite 
type clay. Thus, if the smectite-type clay is bentonite, 
which has a cation exchange capacity of about 95 millie~ 
quivalents per 100 grams of clay, 100% active basis, the 
amount of organic cation reacted will be from about 85 
to about 143 milliequivalents, preferably from about 92 
to about 115 milliequivalents per 100 grams of clay, 
100% active basis. 
The anion which will normally originally accompany 

the quaternary ammonium cation is typically one which 
will not adversely affect the reaction product or the 
recovery of the same. Such anions may be exempli?ed 
by chloride, bromide, iodide, hydroxyl, nitrite and ace 
tate in amounts sufficient to neutralize the organic cat 
ion. 

The preparation of the quaternary ammonium com 
pound or salt (i.e., the organic cation paired with the 
anion) and the organophilic clay can be achieved by 
techniques well known in the art. For example, when 
preparing a quaternary ammonium salt, one skilled in 
the art would prepare a dialkyl secondary amine, for 
example, by the hydrogenation of nitriles, see US. Pat. 
No. 2,355,356, and then form the methyl dialkyl tertiary 
amine by reductive alkylation using formaldehyde as a 
source of the methyl radical. According to procedures 
set forth in U.S. Pat. No. 3,136,819 and US. Pat. No. 
2,775,617, quaternary amine halide may then be formed 
by adding chloride or benzyl bromide to the tertiary 
amine. The contents of these three patents are hereby 
incorporated by reference. As is well known in the art, 
the reaction with benzyl chloride or benzyl bromide can 
be completed by adding a minor amount of methylene 
chloride to the reaction mixture so that a blend of prod 
ucts which are predominantly benzyl substituted is ob 
tained. This blend may then be used without further 
separation of components to prepare the organophilic 
clay. 
The organophilic clays can be prepared by admixing 

the clay, the quaternary ammonium compound and 
water together, preferably at a temperature within the 
range from about 20° to about 100° C., and preferably 
from about 35° to about 77° C. for a period of time 
sufficient for the organic compound to coat the clay 
particles. Thereafter, the organophilic clay can be sub 
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jected to a variety of optional recovery steps such as 
?ltering, washing, drying and grinding. 
One preferred way of preparing the ?rst and second 

organophilic clays is to react a mixture of at least two 
organic cations with smectite-type clay so that the reac 
tion product is partly formed of the organophilic clay 
which will thicken the organic composition and partly 
formed of the organophilic clay which will impart bio 
cidal activity. Such a technique can simplify prepara 
tion of an additive which contains the ?rst and second 
organophilic clays which, of course, includes mixtures 
of either or both of the ?rst and second organophilic 
clays. 

Illustrative of the numerous patents which describe 
quaternary ammonium compounds, their manner of 
preparation and their use in the preparation of organo 
philic clays are commonly assigned U.S. Pat. Nos. 
2,966,506, 4,105,578, 4,116,866, 4,288,218, 4,391,637, 
4,434,076 and 4,450,095, the contents of which are in 
corporated by reference. 
The biocidal organophilic clay may be one compo 

nent of a number of materials commonly applied to the 
skin surface. Exemplary topical compositions include 
cosmetic formulations, antiperspirant agents, deodorant 
agents, pigments, antifungal agents, insect repellents, 
and the like. The topical composition generally includes 
an organic liquid vehicle, such as vegetable oils, mineral 
oils, isopropyl myristate,. volatile silicones and may also 
contain conventional ?llers and/or processing aids, 
such as lubricating agents. Of course, the speci?c ingre 
dient or ingredients used in the topical formulations of 
the present invention are selected depending on the 
desired end use of the formulation. } 
As indicated earlier, the biocidal organophilic clay 

compositions of the present invention are especially 
effective in cosmetic formulations. The typical adju 
vants used in formulating cosmetics are well-known to 
those in the cosmetics industry. Examples of cosmetic 
formulations include mascara, eye shadows, make-up 
compacts, make-up liquid, blushes or rouge, aftershave 
compositions, talcum powder compositions, antiseptic 
compositions, artistic chalk which may be applied any 
where on the skin surface and the like. Thus, liquid or 
solid formulations are well-suited to employ the organo 
philic clay which thickens the formulation and the or 
ganophilic clay which imparts biocidal activity to the 
formulation. Since each of the foregoing cosmetic for 
mulations are generally intended for more than one 
application, the opportunity to attract bacteria or vi 
ruses is increased with use. Absent the presence of a 
biocide, the infecting organism could multiply within 
the cosmetic formulation and thereby cause skin, eye or 
mucous membrane irritation for the host. 
The amounts of the organophilic clays added to the 

composition depends on various factors such as the 
, nature of the composition, the speci?c organophilic 

clays and the desired degree of thickening and biocidal 
activity. In general, the amount of organophilic clay 
used to thicken the organic composition ranges from 
about 0.1 to about 10% by weight, preferably from 
about 1.0 to about 3.0% by weight of the total composi 
tion. 
The organophilic clay which imparts biocidal activ 

ity to the composition is typically present in an amount 
ranging from about 0.03 to about 3.0% by weight, pref 
erably from about 0.3 to about 0.9% by weight of the 
total composition. The amount of this organophilic clay 
is usually selected to obtain a microbial count in the 
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10 
composition of less than about 10, preferably less than 
about 2 and most preferably zero. Microbial count is 
determined by USP l8, FDA Microbial Limits using 
aerobic plate counts determined with trypticase soy 
agar and decimal dilutions which are incubated for 48 
hours at 350C. Polysorbate-2O is used for emulsi?ca 
tion, suspension or neutralization. 
The formulation may be prepared by mixing the or 

ganophilic clay which thickens the formulation, 'the 
organophilic clay which imparts biocidal activity and 
the other ingredients in any order. Of course, if the ?rst 
and second organophilic clays are prepared together by 
using a mixture of cations, the preformed mixture of the 
?rst and second organophilic clays will be added as a 
single component. Mixing may be achieved in a conven 
tional mixer, such as a V-blender, and is conducted for 
a period of time suf?cient to ensure a substantially uni 
form mixture of the components. 
Rather than measuring the amounts of organophilic 

clays separately and adding them either separately or in 
combination, the organophilic clay which will thicken 
the composition (which encompasses mixtures as indi 
cated above) and the organophilic clay which will im 
part biocidal activity to the composition (which encom 
passes mixtures as indicated above) can be prepared in 
the form of an additive which can be added to the or 
ganic composition. The additive may also be prepared 
using the mixed cation technique discussed above. 
As an additive, the organophilic clay which will 

thicken the organic composition is present in an amount 
ranging from about 3 to about 99% by weight, prefera 
bly from about 50 to about 90% by weight of the total 
amount of organophilic clay in the additive and the 
organophilic clay which will impart biocidal activity to 
the organic composition is present in an amount ranging 
from about 1 to about 97% by weight, preferably from 
about 10 to about 50% by weight of the total amount of 
organophilic clay in the additive. 
Whether directly added to the organic composition 

or employed as an additive, the amounts of the ?rst and 
second organophilic clays are preferably selected to 
obtain the bene?ts of each. That is, the amounts of the 
?rst and second organophilic clays are preferably se 
lected such that the combination has a greater biocidal 
activity (as determined by microbial counts) than the 
same amount of the ?rst organophilic clay and has a 
greater thickening ef?ciency than the same amount of 
the second organophilic clay. 
Among the most common adjuvants in topical formu 

lations include pigments which may be any of those 
known in the art which do not substantially adversely 
affect the desired characteristics of the formulation. 
Exemplary pigments are ultramarine blue, chromium 
oxide green, black iron oxides, titanium dioxides and 
mixtures thereof. When present, the amount of pigment 
is from about 0.2 to about 5.0%, preferably from about 
0.5 to about 3.0% by weight. 
An antifungal agent may also be present in the formu 

lation in an amount ranging from about 0.5 to about 
10.0%, preferably from about 1.0 to about 5.0% by 
weight. Exemplary antifungal agents include zinc un 
decylenate, undecylenic acid and mixtures thereof. The 
preferred antifungal agent is a mixture of zinc undecyle 
nate and undecylenic acid. 

Filler may be present in the formulation in order to 
dilute the concentration of the active ingredients or 
reduce the cost. Typical ?llers include talc, dicalcium 
phosphate, hydrophobic starch, microcrystalline cellu 
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lose and mixtures thereof with the preferred filler being 
talc. When present, the amount of ?ller is from about 50 
to about 99%, preferably from about 75 to about 90% 
by weight. 

In the event that the formulation is a molded solid, a 
lubricating agent can be used in the formulation for the 
purpose of facilitating the release of the formulation 
from the compression mold. Typical lubricating agents 
include magnesium stearate, stearic acid, zinc stearate, 
calcium stearate and mixtures thereof with the pre 
ferred lubricating agent being magnesium stearate. 
When present, the amount of lubricating agent is from 
about 0.2 to about 2.0%, preferably from about 0.5 to 
about 1.0% by weight. 
The following inventive examples and comparative 

examples are presented to illustrate and contrast the 
present invention. However, the examples should not be 
construed as limiting the invention. Unless otherwise 
indicated, all percentages are even in weight percent of 
the total formation. 

EXAMPLE 1 

The organophilic clay used is prepared according to 
standard techniques as described above. For the organic 
cation, varying proportions of cation A and cation B, as 
de?ned below, (originally added as the chloride salts) 
are used alone or in a mixture to yield various organo 
philic clays having the ability to thicken and impart 
biocidal properties. 

A: Dimethyl Dihydrogenated Tallow Ammonium 
B: Dihydroxyethyl Benzyl Hydrogenated Tallow 

Ammonium. 
The resulting organophilic clay is processed and 

dried in the laboratory under normal processing condi 
tions. The theoretical milliequivalent ratio (ME) of each 
of the quaternary ammonium cations is determined and 
listed in Table I as well as the actual milliequivalent 
ratio. To determine the biocidal effectiveness of each 
formulation, a count of the number of organisms in each 
gram of organophilic clay was conducted. 

Theoretical 
ME Ratio Actual ME Amount 
ofA and B (per 100 g, 100% Microbial Count in 

A B active basis Organisms/Gram 

100 0 99.0 5200 
90 10 99.3 1100 
80 20 98.5 140 
70 30 103.2 80 
60 40 105.7 40 
50 50 1 14.2 0 
40 60 114.0 0 
30 70 1 12.2 0 
20 80 120.9 0 
10 90 120.6 0 
0 100 1 19.2 0 

The data in Table I demonstrates that the microbial 
count for the organophilic clay containing a dimethyl 
dihydrogenated tallow ammonium by itself is normally 
about 5,200, but in the presence of organophilic clay 
prepared from dihydroxyethyl benzyl tallow ammo 
nium in a ratio of less than 50/50, it results in essentially 
zero microbial counts per gram of clay. 

EXAMPLE 2 

The organophilic clay is prepared in accordance with 
the procedure of Example 1 using organic cations C and 
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D (originally added as the chloride salts) as de?ned 
below: 

C: Dimethyl Dihydrogenated Tallow Ammonium 
D: Benzyl Dimethyl Coco Ammonium (commer 

cially available as the chloride salt from Humko Corpo 
ration) 
In addition to determining the microbial count, an eval 
uation is also undertaken based on toluene gelling. Tolu 
ene gelling is used to analyze the efficiency of the or 
ganophilic clay. It is determined by mixing 2.0% by 
weight of the organophilic clay into toluene, thor 
oughly dispersing the organophilic clay and using a 
Brook?eld Viscometer with a No. 3 spindle at 50 rpm. 
The data is presented in Table II. 

TABLE II 

2.0% Org. 
Total Organic Cation Toluene Gels Microbial 

C/D ME (ME per 100 g, Brk. Vis., cps Count 
Ratio 100% active basis) 50 rpm Counts/Gram 

70/ 30 82.8 612 30 
70/30 85.9 594 — 

70/30 33.5 717 22 
70/30 91.6 726 <10 
70/30 94.9 693 <10 
70/30 97.7 737 <10 
70/30 100.4 525 < 10 
70/30 103.9 494 <10 
70/30 106.9 425 < 10 
70/30 109.9 66 <10 
70/30 115.0 48 <10 
70/30 121.5 52 <10 
70/ 30 125.7 44 < 10 
80/20 98.6 536 300 
90/10 97.9 396 900 
95/5 95.9 430 1400 
100/0 98.4 349 1500 
100/0 94.0 500 —— 

The data in Table II demonstrates that the microbial 
counts for an organophilic clay containing a dimethyl 
dihydrogenated tallow ammonium/benzyl dimethyl 
coco ammonium ratio of 70/ 30 at millequivalent ratios 
of 92 to 126 were all less than 10 counts per gram. The 
toluene gel viscosities were at least as good as, if not 
better than the viscosities obtained using only an or 
ganophilic clay prepared from only dimethyl dihy 
drogenated tallow ammonium chloride. 

EXAMPLE 3 

An organophilic clay is prepared using varying 
amounts of dimethyl dihydrogenated tallow ammonium 
chloride (A) as well as one of the following quaternary 
cations (in their chloride salt form) identi?ed below 
such that the total amount of cation reacted is about 115 
milliequivalents per 100 grams of clay, 100% active 
basis: 

A: Dihydroxyethyl Benzyl Tallow Ammonium 
B: Benzyl Dimethyl Coco Ammonium 
C: Dihydroxyethyl Benzyl Coco Ammonium 
D: Dihydroxyethyl Benzyl Soya Ammonium 
E: Benzyl Dimethyl Hydrogenated Tallow Ammo 

nium 
This series of tests is conducted in a similar manner to 

those presented in Examples 1 and 2. 
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TABLE III 
ME Ratio to Obtain 
Zero Microbial Count 

Amount of Amount 
Test Agent of A 
(% of total (% of total 

Test Agent cation) cation) 

A 50 50 
B 30 70 
C 20 80 
D 20 80 
E 70 30 

Based on the observations made during this study as 
well as prior evaluation of ammonium cations contain 
ing a benzyl group, Table III demonstrates the millie 
quivalent (ME) ratio of dimethyl dihydrogenated tal 
low ammonium chloride to the test compounds A, B, C, 
D and E to achieve essentially zero microbial count 
using the smallest amount of the test agent. 
The invention being thus described, it will be obvious 

that the same may be varied in many ways. However, 
such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modi?cations are intended to be included within the 
scope of the following claims. 
What is claimed is: 
1. A thickened organic topical composition having 

biocidal activity comprising: 
(a) an organic liquid; 
(b) a ?rst organophilic clay in an amount of from 

about 0.1 to about 10% by weight of the composi 
tion and which will increase the viscosity of the 
organic liquid, and said ?rst organophilic clay 
being the reaction product of (i) a smectite-type 
clay having a cation exchange capacity of at least 
about 75 milliequivalents per 100 grams of clay, 
100% active basis, and (ii) an organic cation having 
the following formula 

wherein R5 is a linear or branched, saturated or 
unsaturated alkyl group having 8 to 22 carbon 
atoms; and R6, R7 and R3 are selected from (a) 
linear branched alkyl groups having 1 to 22 carbon 
atoms; (b) aralkyl groups including fused ring moi 
eties having linear or branched 1 to 22 carbon 
atoms in the alkyl portion of the structure; (0) aryl 
groups such as phenyl and substituted phenyl in 
cluding fused ring aromatic substituents; (d) beta, 
gamma, unsaturated groups having 6 or less carbon 
atoms or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen, with the proviso that 
none of R6, R7 or R3 is benzyl; and 

(c) a second organophilic clay in an amount of from 
about 0.03 to about 3.0% by weight of the composi 
tion, which is different from the ?rst organophilic 
clay and which has biocidal activity, said second 
organophilic clay being the reaction product of 

(i) a smectite-type clay having a cation exchange 
capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 
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14 
(ii) an organic cation having the following formula 

+ 

1'11 
R2—1"I'-R4 

Rs 

wherein R1 is benzyl; R2 is linear or branched, 
saturated or unsaturated alkyl group having 8 to 
22 carbon atoms; and R3 and R4 are selected from 
(a) linear or branched alkyl groups having 1 to 22 
carbon atoms; (b) aralkyl groups which are ben 
zyl and substituted benzyl moieties including 
fused ring moieties having linear or branched 1 
to 22 carbon atoms in the alkyl portion of the 
structure; (0) aryl groups such as phenyl and 
substituted phenyl including fused ring aromatic 
substituents; (d) beta, gamma, unsaturated 
groups having 6 or less carbon atoms or hydrox 
yalkyl groups having 2 to 6 carbon atoms; and (e) 
hydrogen. 

2. The thickened organic topical composition of 
claim 1 wherein the composition has a microbial count 
of less than about 10. 

3. The thickened organic topical composition of 
claim 1 wherein the composition is a cosmetic formula 
tion. 

4. The thickened organic topical composition of 
claim 1 wherein the smectite-type clay of the ?rst or 
ganophilic clay is selected from hectorite, bentonite and 
mixtures thereof. 

5. The thickened organic topical composition of 
claim 1 wherein the smectite-clay of the second organo 
philic clay is selected from hectorite, bentonite and 
mixtures thereof 

6. The thickened organic topical composition of 
claim 1 wherein the amount of organic cation reacted 
with the smectite-type clay to form the ?rst and second 
organophilic clays is from about 90 to about 150% of 
the exchange capacity of the clay. 

7. The thickened organic topical composition of 
claim 1 wherein in the second organophilic clay R2 is a 
linear or branched, saturated or unsaturated alkyl group 
having 12 to 22 carbon atoms and R3 and R4 are lower 
alkyl containing 1 to 4 carbon atoms or lower hydroxy 
alkyl containing 2 to 4 carbon atoms. 

8. The thickened organic composition of claim 1 
wherein in the second organophilic clay R2 is a tallow, 
coco or soya group. 

9. The thickened organic topical composition of 
claim 1 wherein the organic cation of the second or 
ganophilic clay is dimethyl benzyl hydrogenated tallow 
ammonium. 

10. The thickened organic topical composition of 
claim 1 wherein the organic cation of the second or 
ganophilic clay is dihydroxyethyl benzyl coco ammo 
nium chloride. 

11. The thickened organic topical composition of 
claim 1 wherein the organic cation of the second or 
ganophilic clay is dihydroxyethyl benzyl tallow ammo 
nium chloride. 

12. The thickened organic topical composition of 
claim 1 wherein the organic cation of the second or 
ganophilic clay is dihydroxyethyl benzyl soya ammo 
nium chloride. 
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13. The thickened organic topical composition of 
claim 1 wherein the organic cation of the second or 
ganophilic clay is dimethyl distilled C20 alkyl benzyl 
ammonium chloride. 

14. The thickened organic topical composition of 
claim 1 wherein in the organic cation of the second 
organophilic clay is dimethyl benzyl coco ammonium 
chloride. 

15. The thickened organic topical composition of 
claim 1 wherein in the organic cation of the ?rst or 
ganophilic clay R6, R7 and R8 are selected from linear or 
branched alkyl groups having 1 to 22 carbon atoms. 

16. The thickened organic composition of claim 15 
wherein the organic cation of the ?rst organophilic clay 
is dimethyl dihydrogenated tallow ammonium. 

17. A additive for thickening and imparting biocidal 
activity to an organic topical composition comprising: 

(a) a ?rst organophilic clay in an amount of from 
about 50 to about 90% by weight and which will 
increase the viscosity of the organic composition; 
and said ?rst organophilic clay being the reaction 
product of (i) a smectite-type clay having a cation 
exchange capacity of at least about 75 milliequiva 
lents per 100 grams of clay, 100% active basis, and 
(ii) an organic cation having the following formula 

wherein R5 is a linear or branched, saturated or 
unsaturated alkyl group having 8 to 22 carbon 
atoms; and R6, R7 and R8 are selected from (a) 
linear branched alkyl groups having 1 to 22 carbon 
atoms; (b) aralkyl groups including fused ring moi 

25 

eties having linear or branched l to 22 carbon ’ 
atoms in the alkyl portion of the structure; (0) aryl 
groups such as phenyl and substituted phenyl in 
cluding fused ring aromatic substituents; (d) beta, 
gamma, unsaturated groups having 6 or less carbon 
atoms or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen, with the proviso that 
none of R6, R7 or R3 is benzyl; and 

(b) a second organophilic clay in an amount of from 
about 10 to about 50% by weight, which is differ 
ent from the ?rst organophilic clay and which has 
biocidal activity, said second organophilic clay 
being the reaction product of 
(i) a smectite-type clay having a cation exchange 

capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 

(ii) an organic cation having the following formula 

| 
Rs 

wherein R1 is benzyl; R2 is linear or branched, satu 
rated or unsaturated alkyl group having 8 to 22 
carbon atoms; and R3 and R4 are selected from (a) 
linear or branched alkyl groups having 1 to 22 
carbon atoms; (b) aralkyl groups which are benzyl 
and substituted benzyl moieties including fused 
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ring moieties having linear or branched l to 22 
carbon atoms in the alkyl portion of the structure; 
(c) aryl groups such as phenyl and substituted 
phenyl including fused ring aromatic substituents; 
(d) beta, gamma, unsaturated groups having 6 or 
less carbon atoms or hydroxyalkyl groups having 2 
to 6 carbon atoms; and (e) hydrogen. 

18. The additive of claim 17 wherein the smectite 
type clay of the ?rst organophilic clay is selected from 
hectorite, bentonite and mixtures thereof. 

19. The additive of claim 17 wherein the smectite 
type clay of the second organophilic clay is selected 
from hectorite, bentonite and mixtures thereof. 

20. The additive of claim 19 wherein the smectite 
type clay is bentonite. 

21. The additive of claim 17 wherein the amount of 
organic cation reacted with the smectite-type clay to 
form the second organophilic clay is from about 90 to 
about 150% of the exchange capacity of the clay. 

22. The additive of claim 17 wherein the amount of 
organic cation reacted with the smectite-type clay to 
form the ?rst organophilic clay is from about 90 to 
about 150% of the exchange capacity of the clay. 

23. The additive of claim 17 wherein the second or 
ganophilic clay R2 is a linear or branched, saturated or 
unsaturated alkyl group having 12 to 22 carbon atoms 
R3 and R4 are lower alkyl containing 1 to 4 carbon 
atoms or lower hydroxyalkyl containing 2 to 4 carbon 
atoms. 

24. The additive of claim 23 wherein the second or 
ganophilic clay R2 is a tallow, coco or soya group. 

25. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dimethyl ben 
zyl hydrogenated tallow ammonium. 

26. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dihydrox 
yethyl benzyl coco ammonium chloride. 

27. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dihydrox 
yethyl benzyl tallow ammonium chloride. 

28. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dihydrox 
yethyl benzyl soya ammonium chloride 

29. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dimethyl dis 
tilled C-20 alkyl benzyl ammonium chloride. 

30. The additive of claim 17 wherein the organic 
cation of the second organophilic clay is dimethyl ben 
zyl coco ammonium chloride. 

31. The additive of claim 17 wherein the organic 
cation of the ?rst organophilic clay R6, R7 and R3 are 
selected from linear or branched alkyl groups having 1 
to 22 carbon atoms. 

32. The additive of claim 31 wherein the organic 
cation of the ?rst organophilic clay is dimethyl dihy 
drogenated tallow ammonium. 

33. The additive of claim 17 wherein the ?rst organo 
philic clay and the second organophilic clay are pre 
pared together and are the reaction product of the 
smectite-type clay and a mixture of organic cations. 

34. A thickened organic topical composition having 
biocidal activity comprising: 

(a) an organic liquid; 
(b) a ?rst organophilic clay in an amount of from 

about 0.1 to about 10% by weight of the composi 
tion and which will increase the viscosity of the 
organic liquid; and said ?rst organophilic clay 
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being the reaction product of (i) a smectite-type 
clay having a cation exchange capacity of at least 
about 75 milliequivalents per 100 grams of clay, 
100% active basis, and (ii) an organic cation having 

18 
tion of the structure; (0) aryl groups such as 
phenyl and substituted phenyl including fused 
ring aromatic substituents; (d) beta, gamma, un 
saturated groups having 6 or less carbon atoms 

the following formula 5 or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen. 

+ 35. The thickened organic topical composition of 
1|‘5 claim 34 wherein the organic cation of the second or 

R6-Il~I—Rg lo ganophilic clay is dimethyl benzyl amino propyl amide 
R7 of stearic acid ammonium chloride. 

36. An additive for thickening and imparting biocidal 
activity to an organic topical composition comprising: 

wherein R5 is a linear or branched, saturated or (a) a ?rst organophilic clay in an amount of from 
unsaturated alkyl group having 8 to 22 carbon 

organophilic clay being the reaction product of 
(i) a smectite-type clay having a cation exchange 

capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 

(ii) an organic cation having the following formula 

about 50 to about 90% by weight and which will 
afoms; and R6, R7 and R8 are Selected from (a) 15 increase the viscosity of the organic composition; 
11mm‘ branched alkyl g1'°‘_1P$ having 1 to 22 carbofl and said first organophilic clay being the reaction 
3191113; (‘32 aralkyl groups Including fused ring “101' product of (i) a smectite-type clay having a cation 
cues hPvmg lmeal' 017_ branched 1 to 22 carbon exchange capacity of at least about 75 milliequiva 
atoms 1“ the alkyl Porno“ of the s‘tmcture; (c) 31:3’ 1 2O lents per 100 grams of clay, 100% active basis, and 
grouPs such asyhenyl an? subsnFuted phenyl m‘ (ii) an organic cation having the following formula; 
cluding fused ring aromatic substituents; (d) beta, and 
gamma, unsaturated groups having 6 or less carbon 
atoms or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen, with the proviso that R + 
none of R6, R7 or R8 is benzyl; and 25 |5 

(c) a second organophilic clay in an amount of from - R6_N-RB 
about 0.03 to about 3.0% by weight of the composi- 1L7 
tion, which is different from the ?rst organophilic 
clay and which has biocidal activity, said second 

wherein R5 is linear or branched, saturated or unsatu 
rated alkyl group having 8 to 22 carbon atoms; and 
R6, R7 and R3 are selected from (a) linear or 
branched alkyl groups having 1 to 22 carbon 
atoms; (b) aralkyl groups including fused ring moi 

35 eties having linear or branched 1 to 22 carbon 
atoms in the alkyl portion of the structure; (c) aryl 

+ groups such as phenyl and substituted phenyl in 
R1 cluding fused ring aromatic substituents; (d) beta, 

R2__N_R4 40 gamma, unsaturated groups having 6 or less carbon 
l atoms or hydroxyalkyl groups having 2 to 6 carbon 
R3 atoms; and (e) hydrogen, with the proviso that 

none of R6, R7 or R3 is benzyl less carbon atoms or 
wherein R1 is benzyl; R2 is the amino propyl hydroxyalkyl groups having 2 to 6 Carbon atoms; 
amide of stearic acid; and R3 and R4 are selected 45 and (6) hydrogen‘ 

37. The additive of claim 36 wherein the organic 
cation of the second organophilic clay is dimethyl ben 
zyl amino propyl amide of stearic acid ammonium chlo 
ride. 

from (a) linear or branched alkyl groups having 
1 to 22 carbon atoms; (b) aralkyl groups which 
are benzyl and substituted benzyl moieties in 
cluding fused ring moieties having linear or 
branched l to 22 carbon atoms in the alkyl por 
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INVENTURiS) : Ronald D. GUILBEAUX 

it is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected asshown below: 

In Claim 1, column 13, line 34, delete "and"; 
line 48, delete "a"; 
line 51, before "branched" insert 

--or—-. 

In Claim 5; column 14, line 38 , after "thereof" insert 
a period —-.—-. 

In Claim 17, column 15, line 16, amend "A" to -—An——; 
line 20, amend ";" t0 --,--; 
line 21, delete "and"; 
line 37, before "branched" insert 

—-or—-; 

In Claim 23, column 16, line 26, amend "R2" to ——R —— 
line 28, amend "R3" and "R5" 

to ——R3-- and ——R4-—. 

In Claim 34, column 16 , line 68, amend "; and" to -—,——; 
column 17, line 13, delete "a"; 

line 16, before "branched" insert 
--or——; 

line 45, amend "R3" and "R4" to 

——R3-- and —-R4—-. 
In Claim 36, column 18, lines 16 and 17, amend "; and" to 

I I 
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INVENTUFHS) : Ronald D. GUILBEAUX 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected asshown below: 

In Claim 36, column 18, lines 43-45, amend "less carbon atoms 
or hydroxyalkyl groups having 2 to 6 carbon atoms; and (e) 
hydrogen" to 

-- b) a a second organophilic clay in an amount of from 
about 10 to about 50% by weight, which is different from the 
first organophilic clay and which has biocidal activity, said 
second organophilic clay being the reaction product of 

i) a smectite-type clay having a cation exchange 
capacity of at least about 75 milliequivalents per 
100 grams of clay, 100% active basis, and 

ii) an organic cation having the following formula 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT NO. 2 4,929,644 Page 2 of 2 

DATED : May 29, 1990 

INVENTOHiS) : Ronald D. GUILBEAUX 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: , - 

wherein R is benzyl} R is the amino propyl amide of stearic 
acid; and R and R are selected from (a) linear or branched 
allcyl groups having 1 to 22 carbon atoms; (b) aralkyl groups 
which are benzyl and substituted benzyl moieties including fused 
ring moieties having linear or branched l to 22 carbon atoms in 
the alkyl portion of the structure; (c) aryl groups such as 
phenyl and substituted phenyl including fused ring aromatic 
substitutents; ((1) beta, gamma, unsaturated groups having 6 or 9 
less carbon atoms or hydroxyalkyl groups having 2 to 6 carbon 
atoms; and (e) hydrogen. —-_ 

Signed and Sealed this 

Sixteenth Day of March, 1993 

Attest: 

STEPHEN G. KUNIN 

AIIKSl‘iIIg Of?Cé‘I‘ Acting Commissioner of Parents and Trademarks 


